Age-related increase in nitric oxide synthase activity in senescence accelerated mouse brain and the effect of long-term administration of superoxide radical scavenger.
The levels of nitric oxide (NO) and NO synthase (NOS) activities were compared in the brains of young adult (3 months old), aged (11 months old) and TJ-960 administered (11 months old) senescence accelerated mice (SAM), of which the SAMP8 substrain is inferior in acquisition of learning due to the abnormality of glutamatergic neurotransmission in the cerebral cortex. TJ-960, which is based on the Kampo (Japanese traditional herbal medicine) prescription Sho-saiko-to-go-keishi-ka-shakuyaku-to, acts as a superoxide radical scavenger and attenuates the deterioration of neuronal activity associated with aging. We administered TJ-960 orally for 5 months. In the cerebral cortex of aged SAMP8, NOS activity was increased compared with that of young adult SAMP8. Though TJ-960 did not alter the contents of NO in any brain region compared with those in aged SAMP8, it did prevent the increase in NOS activity in the aged cerebral cortex. Our data suggest that NOS activity may increase to compensate for the reduced sensitivity of the NO reaction system in the aging process, and that TJ-960 may normalize this increased NOS activity in the cerebral cortex, although further work is clearly needed to ascertain maintenance in the acquisition of learning.